What is claimed is : 



1 . An apparatus for evaluating a deteriorated 
state of a hydrocarbon adsorbent disposed in an exhaust 
passage of an internal combustion engine for adsorbing 
hydrocarbons contained in an exhaust gas emitted from the 
internal combustion engine, based on the transition char- 
acteristics of an output signal of a humidity sensor 
which is disposed in the exhaust passage downstream of 
said hydrocarbon adsorbent after the internal combustion 
engine has started to operate, said apparatus comprising: 

changing timing detecting means for detecting 
a changing timing at which a humidity represented by the 
output signal of the humidity sensor changes to a ten- 
dency to monotonously increase from a low humidity to a 
high humidity based on a comparison between a character- 
istic quantity of a change in the output signal of the 
humidity sensor and a preset value, after the internal 
combustion engine has started to operate; 

evaluating parameter acquiring means for ac- 
quiring data representing a total amount of moisture car- 
ried by the exhaust gas to said hydrocarbon adsorbent up 
to said changing timing after the internal combustion en- 
gine has started to operate, as a deterioration evaluat- 
ing parameter for evaluating the deteriorated state of 
the hydrocarbon adsorbent; 
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characteristic change detecting means for de- 
tecting a characteristic change of said humidity sensor 
based on the output signal of the humidity sensor under a 
predetermined condition; and 

characteristic change compensating means for 
correcting said preset value to detect said changing tim- 
ing based on the characteristic change detected by said 
characteristic change detecting means. 

2 . An apparatus according to claim 1 , wherein 
said changing timing detecting means comprises means for 
sequentially retrieving states in which the humidity rep- 
resented by the output signal of said humidity sensor 
takes a minimum value, after the internal combustion en- 
gine has started to operate, and detecting said changing 
timing when a change in the output signal of said humid- 
ity sensor from the latest minimum value in the retrieved 
states to the high humidity, serving as said characteris- 
tic quantity, exceeds said preset value. 

3 . An apparatus according to claim 1 , wherein 
said characteristic change detecting means comprises 
means for determining a change, from a predetermined ref- 
erence value, of the output signal of said humidity sen- 
sor which is of a substantially constant high humidity 
level, as characteristic change detecting data represen- 
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tative of the characteristic change of said humidity sen- 
sor, after said changing timing is detected by said 
changing timing detecting means, and detecting the char- 
acteristic change of said humidity sensor based on said 
characteristic change detecting data. 

4 . An apparatus according to claim 1 , further 
comprising characteristic data holding means associated 
with said humidity sensor, for holding, in advance, data 
with respect to characteristics of each individual unit 
of said humidity sensor, and said characteristic change 
detecting means comprises means for detecting the charac- 
teristic change of said humidity sensor based on the out- 
put signal of the humidity sensor under said predeter- 
mined condition and the data held by said characteristic 
data holding means . 

5 . An apparatus according to claim 3 , further 
comprising characteristic data holding means associated 
with said humidity sensor, for holding, in advance, data 
for identifying said reference value with respect to said 
characteristic change detecting data as data with respect 
to characteristics of each individual unit of said humid- 
ity sensor, and said characteristic change detecting 
means comprises means for determining said characteristic 
change detecting data using said reference value which is 
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identified by the data held by said characteristic data 
holding means . 

6 . An apparatus according to claim 4 or 5 , 
wherein said characteristic data holding means comprises 
a resistive element having a resistance depending on the 
data with respect to characteristics of each individual 
unit of said humidity sensor. 

7 . An apparatus according to claim 1 , wherein 
said evaluating parameter acquiring means comprises means 
for generating integrated moisture quantity data repre- 
sentative of sequentially integrated data of a quantity 
of moisture contained in said exhaust gas emitted from 
said internal combustion engine from the start of opera- 
tion of said internal combustion engine, and means for 
acquiring said integrated moisture quantity data at said 
changing timing as said deterioration evaluating parame- 
ter. 

8. An apparatus for evaluating a deteriorated 
state of a hydrocarbon adsorbent disposed in an exhaust 
passage of an internal combustion engine for adsorbing 
hydrocarbons contained in an exhaust gas emitted from the 
internal combustion engine, based on the transition char- 
acteristics of output signals of upstream and downstream 



- 95 - 



humidity sensors which are disposed in the exhaust pas- 
sage respectively upstream and downstream of said hydro- 
carbon adsorbent after the internal combustion engine has 
started to operate, said apparatus comprising: 

upstream changing timing detecting means for 
detecting a changing timing at which a humidity repre- 
sented by the output signal of the upstream humidity sen- 
sor changes to a tendency to monotonously increase from a 
low humidity to a high humidity based on a comparison be- 
tween a characteristic quantity of a change in the output 
signal of the upstream humidity sensor and a first preset 
value, after the internal combustion engine has started 
to operate; 

downstream changing timing detecting means for 
detecting a changing timing at which a humidity repre- 
sented by the output signal of the downstream humidity 
sensor changes to a tendency to monotonously increase 
from a low humidity to a high humidity based on a com- 
parison between a characteristic quantity of a change in 
the output signal of the downstream humidity sensor and a 
second preset value; 

evaluating parameter acquiring means for ac- 
quiring data representing a total amount of moisture car- 
ried by the exhaust gas to said hydrocarbon adsorbent 
from said upstream changing timing to said downstream 
changing timing, as a deterioration evaluating parameter 
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for evaluating the deteriorated state of the hydrocarbon 
adsorbent ; 

characteristic change detecting means for de- 
tecting a characteristic change of each of said humidity 
sensors based on the output signals of the humidity sen- 
sors under a predetermined condition; and 

characteristic change compensating means for 
correcting said first preset value and said second preset 
value based on the characteristic changes of said up- 
stream humidity sensor and said downstream humidity sen- 
sor detected by said characteristic change detecting 
means . 

9 . An apparatus according to claim 8 , wherein 
said upstream changing timing detecting means comprises 
means for sequentially retrieving states in which the hu- 
midity represented by the output signal of said upstream 
humidity sensor takes a minimum value, after the internal 
combustion engine has started to operate, and detecting 
said changing timing with respect to said upstream humid- 
ity sensor when a change in the output signal of said up- 
stream humidity sensor from the latest minimum value in 
the retrieved states to the high humidity, serving as 
said characteristic quantity with respect to said up- 
stream humidity sensor, exceeds said first preset value, 
and said downstream changing timing detecting means com- 
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prises means for sequentially retrieving states in which 
the humidity represented by the output signal of said 
downstream humidity sensor takes a minimum value, after 
the internal combustion engine has started to operate, 
and detecting said changing timing with respect to said 
downstream humidity sensor when a change in the output 
signal of said downstream humidity sensor from the latest 
minimum value in the retrieved states to the high humid- 
ity, serving as said characteristic quantity with respect 
to said downstream humidity sensor, exceeds said second 
preset value. 

10. An apparatus according to claim 8, wherein 
said characteristic change detecting means comprises 
means for determining a change, from a predetermined ref- 
erence value, of the output signal of said upstream hu- 
midity sensor which is of a substantially constant high 
humidity level, as characteristic change detecting data 
representative of the characteristic change of said up- 
stream humidity sensor, after said changing timing is de- 
tected by said upstream changing timing detecting means, 
determining a change, from a predetermined reference 
value, of the output signal of said downstream humidity 
sensor which is of a substantially constant high humidity 
level, as characteristic change detecting data represen- 
tative of the characteristic change of said downstream 
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humidity sensor, after said changing timing is detected 
by said downstream changing timing detecting means, and 
detecting the characteristic change of each of said hu- 
midity sensors based on said characteristic change de- 
tecting data with respect to each of said humidity sen- 
sors . 

11. An apparatus according to claim 8, further 
comprising characteristic data holding means associated 
respectively with said upstream and downstream humidity 
sensors, for holding, in advance, data with respect to 
characteristics of each individual unit of said upstream 
and downstream humidity sensors , and said characteristic 
change detecting means comprises means for detecting the 
characteristic changes of upstream and downstream humid- 
ity sensors based on the output signals of the upstream 
and downstream humidity sensors under said predetermined 
condition and the data held by said characteristic data 
holding means . 

12. An apparatus according to claim 10, fur- 
ther comprising characteristic data holding means associ- 
ated respectively with said humidity sensors, for hold- 
ing, in advance, data for identifying said reference val- 
ues with respect to said characteristic change detecting 
data with respect to the respective humidity sensors as 
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data with respect to characteristics of each individual 
unit of said humidity sensors, and said characteristic 
change detecting means comprises means for determining 
said characteristic change detecting data with respect to 
the respective humidity sensors using said reference val- 
ues which are identified by the data held by said charac- 
teristic data holding means of the respective humidity 
sensors . 

13. An apparatus according to claim 11 or 12, 
wherein said characteristic data holding means comprise 
respective resistive elements having respective resis- 
tances depending on the data with respect to characteris- 
tics of individual units of said humidity sensors . 

14. An apparatus according to claim 8, wherein 
said evaluating parameter acquiring means comprises means 
for generating integrated moisture quantity data repre- 
sentative of sequentially integrated data of a quantity 
of moisture contained in said exhaust gas emitted from 
said internal combustion engine from the start of opera- 
tion of said internal combustion engine, and means for 
acquiring the difference between the integrated moisture 
quantity data at said changing timing with respect to 
said downstream humidity sensor and the integrated mois- 
ture quantity data at said changing timing with respect 
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to said upstream humidity sensor, as said deterioration 
evaluating parameter. 
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